Experimental details
Materials. A Ph.D-12 TM Phage Display Peptide Library Kit and Escherichia coli strain ER2738 were purchased from New England Biolabs. NovaSynTGR resin, 9-fluorenylmethyloxycarbonyl (Fmoc) amino acid derivatives, and 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate were purchased from Novabiochem. 1-Hydroxybenzotriazole monohydrate and N,N'-tetramethylenebismaleimide were purchased from Tokyo Chemical Industry Corporation. Bovine serum albumin was purchased from Wako Pure Chemical Industries. Human serum albumin (HSA, lyophilized powder, fatty acid free, globulin free, ≥99%) and α-cyano-4-hydroxycinnamic acid (CHCA) were purchased from Sigma-Aldrich. All other reagents were purchased from Nacalai Tesque.
Ultrapure water with more than 18.2 MΩ·cm was supplied by a Milli-Q system (Merck Millipore) and was used for all the experiments.
Peptide screening against PNIPAM films. The target films composed of water-insoluble poly(N-isopropylacrylamide) (PNIPAM, M n = 11 000, M w /M n = 1.20, m : r = 85 : 15) synthesized by living anionic polymerization 1 were prepared by spin-casting (2000 rpm, 1 min) from a N,N-dimethylformamide (DMF) solution at a polymer concentration of 20 mg mL -1 on a glass substrate. Then, the resulting films were vacuum dried for 5 h. Affinitybased peptide screening against the PNIPAM films was performed according to our previously published protocols. 2, 3 An aliquot (5 µL) containing 1.2 × 10 10 plaque-forming units (pfu) of the phage library solution in Tris-buffered saline (TBS, 50 mM Tris, 150 mM NaCl, pH 7.5) was mounted on the target films for 10 min at 30 °C. The films were previously conditioned with TBS for 12 h at 30 °C before mounting the phage library solution. Unbound and weakly bound phages were removed by rinsing the films once using 100 µL of TBS containing 0.1% Tween 20 and then five times using 200 µL of TBS. The bound phages were eluted by mounting 100 µL of the elution buffer solution (0.5 M glycine-HCl containing 1 mg mL -1 bovine serum albumin, pH 2.2) on the films for 15 min at 30 °C. The solution containing the eluted phages was neutralized with 5.7 µL of a Trisbuffer solution (1 M Tris, pH 9.1). The eluted phages were amplified by infection with Escherichia coli strain ER2738, and the amplified phages were then purified using a polyethylene glycol/NaCl solution for use in the next round of peptide screening. Five rounds of peptide screening were repeated, followed by cloning and DNA sequencing of the phages.
Phage binding assay. The binding capabilities of the screened and wild type phages against the target PNIPAM films were evaluated by titer counting assays. The PNIPAM films were prepared on a 96-well glass plate and were pre-conditioned with TBS for 12 h before performing the binding assay. Phage solutions (10 pM in TBS, 50 µL/well) were mounted on the films for 1 h at 20 or 30 °C. After rinsing the samples four times with TBS containing 0.1% Tween 20 (100 µL/well) and then once with TBS (200 µL/well) at 20 or 30 °C, the bound phages were eluted using the elution buffer solution (100 µL/well) for 15 min at 20 or 30 °C. The eluted phage solutions were neutralized using a Tris-buffer solution, and the amounts of phages in the solutions were determined by titer counting assays.
Solid-phase peptide synthesis. Peptides with a free N-terminus and an amidated Cterminus were prepared by solid-phase peptide synthesis using standard Fmoc-based procedures according to a previously published protocol. 4 The peptide chains were assembled on a NovaSynTGR resin (amino group 0.25 mmol g -1 ) using values were evaluated to be 1.3, 1.8, and 0.7 (an index of fitting reliability) for the c2 peptide against the PNIPAM films, the c2 peptide against the it-PMMA films, and the inverted c2 peptide against the PNIPAM films, respectively. The χ 2 values of less than 10 are considered to be acceptable according to the BIAevaluation handbook. In the case of the SPR measurements of peptide-modified HSA or native HSA against the PNIPAM films, the association (k 1 ) and dissociation (k -1 ) rate constants were determined by plotting the observed rate constant (k obs ) using the following linear function: 
